Speakers of strong future time reference (FTR) languages (e.g., English) are required to grammatically distinguish between future and present events, while speakers of weak-FTR languages (e.g., Chinese) are not. We hypothesize that speaking about the future in the present tense may result in the belief that adverse credit events are more imminent. Consistent with such a linguistic hypothesis, weak-FTR language firms are found to have higher precautionary cash holdings. We report additional supportive results from changes in the relative importance of different languages in a country's business domain, evidence from within one country with several distinct languages, and results related to changes following a severe financial crisis. Our evidence introduces a new explanation for heterogeneity in corporate savings behavior, provides insights about belief formation in firms, and adds to research on the effects of languages on economic outcomes.
Introduction
The notion that languages may influence decision-making has a long history in social science (e.g., Campbell, 2003) . In particular, the linguistic relativity hypothesis, also referred to as the Sapir-Whorf hypothesis, posits that the structure of a ଝ We are thankful for the comments from the seminar participants at Accounting & Finance Association of Australia and New Zealand, China Europe International Business School, China International Conference in Finance, Fudan University, Global Finance Conference, Massey University, Shanghai University of Finance and Economics, Stockholm School of Economics, University of Auckland, University of Miami, Vietnam International Finance Conference, and Xi'an Jiaotong-Liverpool University, and Renée Adams, Nick Barberis, Bo Becker, Henk Berkman, Chen Chen, Stefanos Delikouras, David Denis, Yuan Ding, Anand Goel, Jarrad Harford, Danling Jiang, Kathy Kahle, George Korniotis, Alok Kumar, Andy Leone, Feng Li, Kai Li, Florencio López-de-Silanes, Timothy Lu, Yadong Luo, Ben Marshall, Mili Mormann, Michael Naylor, Mattias Nilsson, Thomas Post, Amit Seru, Paolo Sodini, Per Strömberg, Anh Tran, Mitch Warachka, Bin Xu, Frank Yu, Xiaoyun Yu, and Tim Zhu. We are thankful to Keith Chen for sharing his language structure data. We also thank James Kent, Miranda Sun, and Nancy Yao for their excellent research assistance. We thank Standard & Poor's China and Hong Kong teams for their help with various data issues. We acknowledge the generous research funding from China Europe International Business School, and appreciate the financial support from the National Natural Science Foundation of China (approval number: 71332004, 71672165, 71202091 language may shape its speakers' representations of reality (e.g., Whorf et al., 1956) . As a concrete example, it has been wellestablished in linguistics research that languages have different ways of grammatically referencing the future (e.g., Dahl, 1985) . For example, an English speaker repeatedly changes the structure of a sentence when referencing a future, as opposed to a present, event (e.g., "It will be ..." as opposed to "It is ..."). In contrast, a Chinese speaker may use the present tense when referencing a future event. 1 Do such differences across languages affect the ways individuals view the world, form beliefs, and in the end make corporate decisions? 2 It has recently been shown that heterogeneity in languages explains the variation in individual savings behavior (e.g., Chen, 2013 and Sutter et al., 2015) . A follow-up question is whether these language effects also carry over to behaviors in the corporate domain. In this paper, we focus on one aspect of corporate financial decision-making, namely the propensity of firms to hold cash. Countries have different savings cultures (e.g., Carroll et al., 1994 Carroll et al., , 1999 , which may be reflected in the behaviors of individuals as well as corporations. In fact, a precautionary motive for savings has been proposed for individuals (e.g., Kimball, 1990 and Hubbard et al., 1995) as well as for corporations (e.g., Keynes, 1934) , with supporting evidence in economics and finance (e.g., Lusardi, 1998 and Opler et al., 1999) . Indeed, Fig. 1 shows a strong positive correlation (q = 0.47) between individual and corporate savings propensities for the largest countries in the world, suggesting that some of the factors affecting individual behavior may also impact corporations. This positive correlation is intriguing and we believe that this is the first time that it has been documented. In this paper, we examine whether differences in corporate savings behavior may partly be attributable to language heterogeneity.
We report a collage of evidence that supports the linguistic hypothesis, starting with a large-sample empirical approach. Language heterogeneity is found to explain variation in corporate savings behavior: Firms in weak future time reference (FTR) language countries (i.e., countries where speakers may reference a future event with the present tense, e.g., China) are found to have substantially higher average cash holdings. This evidence dovetails well with previous evidence in economics on the savings behavior of individuals (e.g., Chen, 2013) . The estimated effect is statistically significant, economically sizable, and does not attenuate after we control for differences in industry composition or include an extensive set of firm-and country-level controls that have previously been found to explain variations in cash holdings. Importantly, we find that the language effect is not simply absorbing legal origin, colonization, or alternative culture effects.
We also report results from several other empirical approaches. First, analyzing difference-in-differences, we find that Hong Kong based companies, compared to several control groups, have increased their cash holdings as the Chinese language has increased in importance in the business domain after the 1997 handover (i.e., the transfer of sovereignty over Hong Kong from the U.K. to China). Second, within Switzerland, firms in weak-FTR language regions are found to have higher cash holdings compared to those in strong-FTR language regions. Finally, we find that weak-FTR language firms' cash holdings increased relatively more after the 2008 financial crisis, suggesting that differences in beliefs about the time distance to another adverse credit event is one possible mechanism through which language affects variation in cash holdings.
Our study contributes to several research disciplines. First, we introduce language heterogeneity as a novel explanation for variations in corporate financial decision-making. The scientific basis for our linguistic hypothesis is pre-existing evidence in the intersection of economics, linguistics, and psychology (e.g., Aronoff and Rees-Miller, 2003) . We show that language explains not only savings behavior at the level of individuals (e.g., Chen, 2013 and Sutter et al., 2015) , but also corporate savings propensities. Our results contribute to recently emerging evidence on the effect of languages on corporate decision-making (e.g., Brannen et al., 2014 and Kim et al., 2017) .
Second, explaining differences in corporate cash holdings has resulted in several studies in international corporate finance (e.g., Dittmar et al., 2003 , Kalcheva and Lins, 2007 , and Pinkowitz et al., 2016 . 3 We contribute a new perspective by suggesting that heterogeneous beliefs, based on language structure differences, may explain why some firms exhibit a higher propensity of holding cash. That is, language may explain variation in the precautionary savings motive for cash across firms around the world.
The rest of the paper is organized as follows. Section 2 reviews related research and develops our linguistic hypothesis. Section 3 describes the construction of our data set. Section 4 reports our empirical evidence and several robustness checks. Section 5 reports further evidence and extensions. Finally, Section 6 concludes.
Related research

Linguistic relativity hypothesis
The Sapir-Whorf hypothesis (SWH) posits that the structure of a language systematically affects its speakers' representations of reality (e.g., Whorf et al., 1956 and Boroditsky, 2003) . In spite of the possibility of translating from one language to another,
